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(57) Abstract: A converted telephone plug (70) inserted into the first jack (60) of a traditional, local telephony network (10) breaks 
the normal connection to a public switched telephony network (PSTN)(30) and reroutes signals to special telephony equipment (50) 
for further connection to a modern access network (20). The advantages are that local analog telephones (42), (44) can be used as 
interfaces also against the modern network and that installation becomes easy. 
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NETWORK BREAKER 

FIELD OF THE INVENTION 

The present invention relates to connecting equipment in different ways within and between 
local and public telephony networks. 

5 BACKGROUND 

In recent years there has been an extensive development towards using more modern access 
network technologies in telephony and this also turns out to be a challenge for the traditional 
circuit switched technology. An example there is the IP telephony, which is taking a growing 
share of the market. It is also possible to use traditional analog telephones as interfaces against 

10 specialized kinds of access networks, by using special telephony equipment that converts the 
analog signals to a format suitable for such a network. Fig. 1 illustrates this situation, where the 
analog telephone and the special telephony equipment represent the local network placed in the 
residential area of the subscriber, and the access network is the telephone operator's equipment 
outside the residential area. 

15 Most often there is a number of telephony jacks installed in the residential area. These jacks 

are connected in series and there is a first jack that is connected to the traditional Public Switched 
Telephony Network (PSTN). This is shown in Fig. 2. These serially connected jacks may be 
called a local telephony network. 

If the analog telephones of the local telephony network instead are to be used as interfaces 

20 against a modern access network, e.g., a digital network, the signals have to be converted to the 
format of this network by means of some kind of special telephony equipment, see Fig. 3. A 
problem to solve is how to use the existing jacks in the residential area together with the special 
telephony equipment in an optimum way, that is with a least possible change of the jacks and 
equipment installed. 

25 One non-optimum solution consists in physically cutting the connection to the PSTN and 

connecting the first jack to the special telephony equipment instead. This is seen in Fig. 4. The 
problem is that cutting wires to the PSTN and rewiring of the first jack requires professional 
installation work, resulting in additional costs. 
SUMMARY OF THE INVENTION 

30 It is an object of the present invention to avoid manual cutting and rewiring work as much 

as possible when connecting special devices to standard telephone jacks. 

Thus, a converted telephony plug is used, connected to the special telephony equipment. 
The function of the converted plug when plugging it into the first jack is to disable the connection 
between the local telephony network and the PSTN and, at the same time, to obtain a connection 

35 between the special telephony equipment and the local telephony network. In this way, it becomes 
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possible to use the local analog telephones in the residential area as interfaces against the access 
network. The special telephony equipment, in turn, is supposed to be permanently connected to 
the access network. 

The converted plug thus allows for the combination of various telephony technologies in 
5 traditional and modern access networks, acting both as a circuit breaker and a routing device. 
Another advantage is that installation becomes easy. The customer can do it himself without any 
professional work needed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following figures are referred to in the background section of the present invention as 
10 well as in the description of particular embodiments by way of example only, and are not to be 
thought of as limitative: 

- Fig. 1 is a schematic view, illustrating an analog telephone connected to an access network via 
special telephony equipment. 

- Fig. 2 is a schematic view of analog telephones serially connected to a traditional, public 
15 switched telephony network (PSTN). 

- Fig. 3 is a schematic view, illustrating several analog telephones connected to an access network 
via special telephony equipment. 

- Fig. 4 is a schematic view, illustrating how local telephony equipment can be connected to 
special telephony equipment and thereby to an access network instead of the PSTN by physically 

20 cutting the connection to the PSTN. 

- Fig. 5 is a schematic view, illustrating how local telephony equipment can be connected to 
special telephony equipment instead of the PSTN by means of a special plug. 

- Fig. 6 is a schematic view of jacks in a local telephony network where the first jack is unplugged 
while all other jacks are connected to local analog telephones. 

25 - Fig. 7 is a view of the internal connections of a standard jack with no plug inserted. 

- Fig. 8 is a view of the internal connections of a standard jack with a plug inserted. 

- Fig. 9 is a view of the pin configuration of a special plug. 

- Fig. 10 is a schematic view of jacks in a local telephony network where a special plug is inserted 
into the first jack while all other jacks are connected to local analog telephones. 

30 - Fig. 11 is a view of the pin configuration of a special plug where the upper pin pairs can be 
manually switched between the special telephony equipment and the PSTN. 

- Fig. 12 is a view of a special plug having a manual switch. 

- Fig. 13 is a schematic view of a special plug provided with an automatic switching unit. 

DETAILED DESCRIPTION 
35 In Fig. 1 conventional IP-telephony is illustrated where an analog telephone 41 and special 
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telephony equipment 50 represent a local network 10 placed in the residential area of a subscriber. 
The analog telephone is as shown connected through the special telephony equipment to an access 
network 20 that is constituted by the equipment of the telephone communication operator outside 
the residential area. The special telephony equipment 50 converts the analog signals to a format 

5 suitable for IP telephony and vice versa Often a plurality of telephony jacks 60, 61, 62 serially 
connected to each other are installed in the residential area as seen in the network of Fig. 2. that 
illustrates the case where the analog telephones are all connected to a traditional Public Switched 
Telephony Network (PSTN) 30. A first one 60 of the jacks is thus connected to the PSTN. A 
plurality of analog telephones 40, 41 connected for IP-telephony is seen in Fig. 3 as coupled 

10 through the special telephony equipment or converter 50 converting signals between the formats 
used by the analog telephones in the local network 10 and by the modern access network 20, such 
as a digital network. This connection of the first jack 60 in the local network is not compatible 
with the connection according to Fig. 2, as illustrated in Fig. 4. There, the connection to the PSTN 
30 is physically cut off so that the first jack is permanently connected to the special telephony 

15 equipment 50. 

A network for connecting local telephony equipment and allowing optional use of 
conventional or IP telephony, generally connection of devices either to the PSTN or another 
network, is schematically illustrated in Fig. 5. A converted telephony plug 70 is inserted into the 
first jack 60 of the local telephony network 10. Analog telephones 41 and 42 are connected to 

20 other jacks 61 and 62 respectively of the local telephony network within the residential or office 
area 5. The jacks 60, 61 and 62 are serially connected to each other, such that if no plug is inserted 
into a particular jack, or if an analog telephone is connected to the jack but the telephone handset 
is not lifted, this jack becomes bypassed or transparent for signals, in such a way that possible 
signals will pass on to the next jack in the series. On the other hand, with analog telephones 

25 connected to jacks 61 and 62, the first telephone the receiver of which is lifted becomes a unique 
communication unit of the local telephony network 10. The first jack 60 of the local telephony 
network 10, which is normally connected to the local exchange in the PSTN 30, is here connected 
to special telephony equipment 50 via the special plug 70. The special telephony equipment 50 is 
furthermore permanently connected to an access network 20 and functions, as mentioned above, 

30 as a signal converter, in order to adapt the formats of the signals of the local telephony network 10 
and the access network 20 to each other. 

The local telephony network 10 is first to be described in somewhat more detail, with its 
connection to the local exchange in the PSTN 30. To simplify the description, plugs and jacks 
according to Swedish standards are considered in the following, but the invention can also include 

35 other types of plugs and jacks as long as they have similar properties. In Fig. 6 interconnected 
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jacks of the local telephony network are seen, where another jack 63 has been added to the three 
jacks 60, 61 and 62. The internal configuration of a jack is shown in Fig. 7. Each jack has four 
contact members 65, 66, 67 and 68, and a hole for a rigid pin 100, see Fig. 8. When no plug is 
inserted into a jack each member of the pair of upper contacts 65, 66 of the jack is directly 

5 connected to the corresponding member of the pair of lower contacts 67, 68 via special spring 
contacts 69. On the other hand, by inserting a plug into a jack the rigid pin 100 thereof forces the 
special spring contacts 69 to separate, so that the pairs of upper and lower contacts 65, 66 and 67, 
68 either become isolated from each other or become connected via the equipment attached to the 
plug. In Fig. 6 all jacks are seen to be serially connected, i.e. the lower contact pair 67, 68 of one 

10 jack connects to the upper contact pair 65, 66 of a subsequent jack. Fig. 6 also indicates that the 
first jack 60 is unplugged. Analog telephones, not shown, are furthermore supposed to be 
connected to the other three jacks 61, 62 and 63 respectively. The internal connections of these 
telephones are not shown. 

By inserting the converted plug 70 into the first jack 60 the mcoming line pairs of the local 

15 telephony network 10 becomes rerouted from the local exchange in the PSTN 30 to the analog 
input/output terminal of the special telephony equipment 50. This can be achieved by constructing 
a plug that only uses its upper pin pair 80, 81, as seen in Fig. 9. The lower pin pair 82, 83 of the 
converted plug is not to be connected. In this way, the local exchange in the PSTN 30 becomes 
disconnected. The plug is kept together by a screw 90 and has in the standard manner a rigid, 

20 projecting pin 100, which upon inserting the plug into a jack, will break the direct connection 
between the upper and the lower contact pairs 65, 66 and 67, 68 respectively of the jack. 

The modified connections of the first jack with a converted plug inserted are seen in Fig. 10. 
Firstly, the upper contact pair 65, 66 of the first jack 60 is connected to the lower contact pair 67, 
68 of the second jack 61 as usual. The modification consists in connecting the analog input/output 

25 pair terminal of the special telephony equipment to this upper contact pair, in parallel with the 
lower contact pair of the second jack. The further connections of the other jacks 62 and 63 are as 
usual. 

With the converted plug 70 inserted into the first jack 60 and local, analog telephones 41, 42 
and 43 connected to the jacks 61, 62 and 63 respectively, the local telephones will function as 
30 analog interfaces against the special telephony equipment 50. Necessary D.C. power for the local 
telephones will be supplied from the special telephony equipment instead of the PSTN. 

The use of the converted plug 70 does not give the option to use the PSTN if no activity is 
present on the access network. As a second embodiment it may then be of interest to consider a 
converted plug 110, see Fig. 11. Here, the upper pin pair 80, 81 can be switched between a line 
35 pair connected to the input/output terminal of the special telephony equipment 50 and the lower 
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pin pair 82, 83, which is connected to the local exchange in the PSTN. The selector switch may be 
a manual, double-pole, double-throw switch 120 directly mounted on the plug, see Fig. 12. 

A third embodiment consists of another converted plug 130, in which the manual switch 120 
is replaced by an automatic switching unit 140, see Fig. 13. The function of this unit is the 
5 following. In the normal case the upper pin pair 80, 81 is connected to the special telephony 
equipment. If no dial tone is detected after off-hook, i.e. after a telephone receiver has been lifted, 
this means that no telephony service is available from the special telephony equipment and 
therefore the upper pin pair 80, 81 becomes connected to the lower pin pair 82, 83. If a ringing 
signal should appear from the PSTN while on-hook, the upper pin pair 80, 81 connects to the 

10 lower pin pair 82, 83. . 

The unit 140 contains detectors 150, 160, 170, two AND elements 180 and 190, where one 
of the inputs of each element is inverting, an OR element 200 and a switch 210. The output of the 
detector 150 obtains a logic "high" level if there is an off-hook within the local telephony network 
10, and the output of the detector 160 becomes "high" if, after off-hook, there is a dial tone 

15 present from the access network 20, routed through the input/output terminal of the special 
telephony equipment. The output of the detector 170 obtains a logic "high" level if a ringing 
signal from the PSTN 30 appears across the lower pin pair 82, 83. The output of the detector 150 
is fed both to the noninverting input of the AND element 180 and the inverting input of the AND 
element 190, the output of the detector 160 is fed to the inverting input of the AND element 180 

20 and the output of the detector 170 is fed to the noninverting input of the AND element 190. Each 
output of the AND elements 180 and 190 is fed to a separate input of the OR element 200. The 
output of the OR element controls the position of the switch 210. A logic "low" level thus sets the 
switch in position "A", i.e. the upper pin pair 80, 81 is connected to the input/output terminal of 
the special telephony equipment. Otherwise, a logic "high" level at the output of the OR element 

25 sets the switch 210 in position "B", such that the upper pin pair 80, 81 connects to the lower pin 
pair 82, 83 and further to the PSTN. 

The invention has been described above as applied in a local telephony network 10 where 
the jacks are serially connected and the converted plug 70 is inserted into the first jack, as shown 
in Fig. 10. If the jacks were all connected in parallel, i.e. the corresponding members of the upper 

30 pin pairs of the jacks were all connected together, it would still be possible to use the converted 
plug, only that it still is inserted into the first jack. However, in the case of parallel connection, 
other problems might occur due to different loading conditions for the network. 
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CLAIMS 

1. A local telephony first network (10) containing a first jack (60), the first jack having two 
pairs of contact members, a first pair (65, 66) and a second pair (67, 68), characterized in 

- that the corresponding contact members (65, 67) and (66, 68) of the first and second contact 
5 pairs respectively have electrical connections between them in the case where no plug is inserted 

into the first jack and the electrical connections being broken when inserting a plug into the first 
jack, the contact members of the second contact pair (67, 68) of the first jack being connected to a 
second network or equipment, the local telephony first network comprising a special plug (70) 
insertable into the first jack and connected so that in the case where the special plug is inserted 
10 into the first jack (60) there are no electrical connections between the corresponding members (65, 
67) and (66, 68) of the first and second contact pairs respectively of the first jack (60), the contact 
members of the upper pair (65, 66) of the first jack being then connected to a third network or 
equipment through the special plug, or 

- that the local first network comprises a special plug (70) insertable into the first jack and having 
15 a built-in manual switch (120) or a built-in automatic switching unit (140) so that when the special 

plug is fitted into the first jack (60), the signals of the local first network (10) are routed either to a 
second or a third network or equipment equipment through the special plug. 

2. A local telephony network according to claim 1, characterized in that the local tele- 
phony first network comprises a plurality of serially connected jacks (60, 61, 62, 63) including the 

20 first jack, each jack of which having two pairs of contact members, a first pair (65, 66) and a 
second pair (67, 68), each contact member of the first pair of each one of the jacks being 
connected to the corresponding contact member of the second pair of the subsequent jack in the 
series, and each jack of which having electrical connections between corresponding contact 
members (65, 67) and (66, 68) of the first and second contact pairs respectively in the case where 

25 no plug is inserted into the jack and the electrical connections being broken when inserting a plug 
into the jack. 

3. A network according to claim 1, characterized in that the second network or equipment 
includes a public switched telephony network (PSTN) (30) and the third network or equipment 
includes special telephony equipment (50) connected to an access network (20). 

30 4. A telephony connector plug (70) adapted to fit into telephony jacks, characterized in that 

the telephony connector plug has internal connections so that when fitted into the first jack (60) of 
a local telephony first network (10), the plug acts as a circuit breaker for signals normally 
connected between the network (10) and a second network or equipment, and in the same time 
reroutes these signals to a third network or equipment. 

35 5. A telephony connector plug (70) according to claim 4, characterized in that the 
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telephony connector plug has a pair of electric contacts connected to the second network or 
equipment and a pair of other, not connected electric contacts and actuating means for breaking 
the electrical connection between corresponding pairs of electric contacts in a jack when fitting 
the telephony connected plug in a jack. 

5 6. A telephony connector plug (110) adapted to fit into telephony jacks, characterized in 

that the telephony connector plug comprises a built-in manual switch (120) so that when the 
telephony connector plug is fitted into the first jack (60) of a local telephony first network (10), 
the signals of the local telephony network (10) are routed either to a second third network or 
equipment or to a third network or equipment depending on the position of the built-in manual 

10 switch. 

7. A telephony connector plug (130) adapted to fit into telephony jacks, characterized in 
that the telephony connector plug comprises an automatic switching unit (140) arranged so that 
when the telephony connector plug is fitted into the first jack (60) of a local telephony network 
(10), the signals of the local telephony network (10) are routed either to a second network or 

1 5 equipment or a third network or equipment. 

8. A telephony connector plug (70) according to claim 7, characterized in that the 
automatic switching unit (140) is arranged to route, when the telephony connector plug is fitted 
into the first jack (60) of a local telephony network (10), the signals of the local telephony 
network (10) to the second network or equipment including special telephony equipment (50) 

20 connected to an access network (20) if there is a dial tone present at the input/output terminal of 
the special telephony equipment (50), or to the third network or equipment including a public 
switched telephony network (PSTN) (30), if a ringing signal is received from the third network or 
equipment. 
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